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I 

[ttttM*a«BU 

[00 0 1] 

mtnms (as) 

IWHSI«Wafc»05 i fMS: (Hl~»7> 
fliflj (H1~H7) 
<Bl~H7) 

[0002] 
[0003] 

[«£*©«*] ft*, 7=*-3'3>ffrS8««#Mll< 

r«j ©m^-^a>*^**&ic^^TH8c*-r 

[0 0 0 4] H«SCattS«2B7 l HiJ»3>®«**H 

t-^pci (c©»£ r»j ©««ta6iif- 

-;*—> 3 >x-^ D 1 fc*-^V>T56» f«J 
<0H»*«W lyTfcfiUMj««7 ! -i' P C 2 SW^H* 

[coos] 7- *-->a v^-^d ni»4»mro 

[0 0 0 6] 



2) »B8¥4-3 0 2 0 6 1 

2 

ufcwna fc e fcv> ran****. 

[0 0 0 7] ttC. e«a*0*5CA»WTtt*V»H 
»fl!)tt««7=^-^3>KU*54:T**«Ctt» B 

[0008] *»m««±eDa*#*UTfcsn&t>© 

fpjjSb»*Tr:>t->>a >fpj«««*!l«L «fc ^ fT* 
[0 0 0 9] 

**«MK*V>Ttt. r >3 >«*»*F L G t 

•?n«ttt-**»«!)tf*as p *wrr* c t c * 
*wt*x;v*»rtu ««*ttfcai^vvr#Rj«MPfc 

^*.&n**FgravHy » FvImdus Rtfli*afc«fc"3'C 
*F««^A 6nT^a»^MP<0l«ft(t«*a«R^M 

a» PK»iS-r*aft36r«i**w< c tfc * 0**7=*- 
^a>ia»*«ija-r**RMBx (t) tt-r**** 

[0 0 10] 

[{WW *jAMPti:<DK«MPiai*«Br9-*tf*aSP 
fclrA-PT. >a>3SKy»*FLGta:SHilB 
ftt^Hblx. ftR*MPKOV»T<Djl»^»3S:*»< 

etc* 0 a««Ao«ai7=^— >a>H»Ji<ott« 

«T?«*7r:^-^3>»Wllfl!>»«*-a:fcaSI®««: 

^a >fc«*£»fc«*j*-r« r 

[00 1 11 
T*. 

[00 1 23 ♦awte**?^*-^ 1 1 

fc{p|«y =>l -5^3 D 2 «r=^—>3 

9 / * y 4 k 7 =^ - a >f-i> d 1 1 ursar*- 
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(3) 



W8!¥4 - 3 0 2 0 6 1 



3 



to o i a] y-t-isB^-fftimmx 2\tr- 

K r«j AtH®«t^*»fc)5iOTVi«^*« , *'35JC7C* 

[0 0 14] 7-*—. >sa>-T-*ftismmi 2tt. H 
-^Tasaat^-^D i twMH*-*^^ 2 1*» 

[0 0 16] Xtt#i93ift*&«2 2tt ft^T* 

7=JH**fbTiB*?-^D 1 1 K»«rr«a»*s** 

fcTTcnfc*<.k-5&iK**3SffU SttlltJMi** 
3 SJCTCtfffEW^-^ D 1 2 A: LT7*-"Ty h&fttt 
■ 2 3fc^*«. 
[0 0 16] 7*-TU/h««l»*2 3B3^JSa 
£. B#«»S«2 (HI) *tttffl-e*a7*-T'yh 

[0 0 17] a»*e*jft»B«2 21*. H3K*1\fc 
dx dx 

m • — + r • — - f («. 0 
dt dt 

[0 0 2 1] HHT. Mli«^MPfflKi, r«S«t# 
R, xtt«jSMP0>3*5Efli«. tttttW. FfcMt&M 
PIC»<^ffl*-C»*. (1) 5*C*V>T, «*MttJS 

»t?*o. *a«»rf«iiw*iRwr*«f5cffiiB«n a> 



[0 0 18] (&3tO ttKAMPt* 

l-Ct>«fc*IS. UHf^HKoS^tt-r^TtitaSP** 

tt 1 ^05K«MPfc»Lr«*6*otfiaSP*tflttW 
act*****. ;:nfc#L"C r«j ©<t5ir¥BfW* 
«M*©«*tt. HKWKH4|c*-r«t5lC. l-DfDKA 
M P fc*fUT 4 *«0 tf fc S P *»ttf * d JtOT 

^HKOHflM P CRM *5fc*«!>«ftS P *IWW* Z. t 

[0 0 19] HSOS^c^Hr^T, RtfMPtt 

«*«tiA»cm*"3fct)0!)T?, h >»a»^est: 
te«^T«»-*-$. aaaspttaiBWMiwftaftfc^ 

[00 20] H4<D3J>C5c ! e5 4 ^C*V»T. «*J*MP 

ri^cDau^ascaoTiiiirr*. 
«i] 



(i) 



[0 0 2 2] (1) afc*^T»an*«*«W5tt:fc 
B9 2 ®Xft#8a!Rft£gi 2 2 fc*v>TWIB t ic J:^r 
RTfc-r&cfcJcfco, *st 

[ft 2] 



»Ct+dt).»K(t)*x(t-dt> x(t»dt)-x(t-dt) 

m +■ r -p 



dt- dt 



2dt 



(2) 



©*5ft;»»*83*te«««n&«. x (t+dt)K ★ [*S] 

4t.dt.F*2M.K<t)-(M-0.5r.dt).K(t-dt) 
x(t-tdt) 



M 4 O.Bf.dt 



(3) 



[0 0 2 3] (2) Stfttf (3) ^C»V>T, x (t) 

t*a«E<z>&«. x (t-dt) tt*fwaai^Mtf^«fl© 
ffiB, x (t+dt) B*(syaa^M«tt«coffi*-e* 



[0 0 2 4] tJ15TKjaMPa«ft^»fPffi*FB}te« 
»4] 
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(4) 



*SH¥4-3 0 2 0 6 1 



P - P spring 



4- Fblnia 

+ PdMngo 

+ P gravity 

+• Fvlieoui 

[0 0 2 5] (4) 5$fc*3lvr, Fspringtt«fcSPflD 
Kft'ftfcJ:*:*)* Fhlnge \t\i>?V&aij\z*Zl3. 
Fmw\*n*m±<Ot>VORR*\Z£Z1l* Fgra? 
ll7liS^, F viscous tt£*»ttl;:J;*;*rr*D, -e 

CO 0 2 6] mi\Z % tffcSP<DE»#Fsprlngf£4*» 

P*prJn« ~ E ( K ' ( L — L norial ) 

[0 0 2 7] #2fcfc>i>C!>E»;&F!ilQge li4fiCD» 

3. *LTfc>S*DE»#Fbinge KL f*fcSP|K|<Dfl 
lt<09O' a>$<D&4fcfcifc0rr*. *£-C«*aSP<B*«taB 

« + b 



,M ~ ( 4 > 

fe«taspos»*tt«tt<o**sicit«-r*. 
«<aSP<of«a*ftftK, tffeSPcDftS*u ritttt 

ttTCDtfttSP<Oft*£LnornaK f#aS P<D£»a<7> 
*«J**f*tt^^ v 1 fcttaS P<DS 

«*fcJ;e*Fiprlngtt, 
ORE] 

v J) (5) 

aSftfcH, tffcSPWC?ft**A, «*aSP0JE58*<D 

[»6] 



v2- 



I a + b I 



KJ;:3T#a*£fcrt1T**£#fc> t>^OS»»F ★ [»7] 
hinge «*5t ★ 

Falaga - £ (H • (A-9 0) - v2) 
fc*OT*»*ca:j&tTi**. * [ft 8] 

[0 0 2 8] &2T»Q'&5\itoS?<Dljtto<Dnh* 
b-a 

h " 1 b - a | 

trntf, cn6wtfiaspfc»ai«nT^*fl6<oHA ♦ H&9] 

MPfcfct&s* ♦ 

FhU*e K • (A- 9 0) • h 
Fcullhbor- +1 



(6) 



— (7) 



2 



(9) 



K£oTS£ft«ftFnelghbor*tff< C .hfcfcS. * S P|BJ<Oft«*A, R#*<B;*(**«*-liltt'S* hJV* 

[0 0 29] »3ICt>>?(Z>S»*Fdh!ngett2jacO^ 40 v 3, fa*Mv&5«feS p «fjv<* hfrfta* b 

^^5tf^SP<0|«Ot:>^OR»*«JSUfct)(OT *Xtf> HPv 3 

**• *LTR»att^SPffl<OA«<0 180* [ft! 0] 

a + b 

v3 °"T7+bT (10) 

\zXL-oxHtti>*^tiim&*}i# : \z* #ft»±cot:>$> K [»1 1] 
fc«k*K»*FdhIngett & 

Fdbloie-i: <H • (A- 18 0) -v3) —-(11) 
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(6) »H¥4-30 20 6 1 

7 8 

[ft 121 

Fdhlnja 

FeaUhbof (12) 



[0 0 3 0] JtjftM P ©Sft&M, fi#Jniii«* [ft 1 3] 

F«ravlty - M • C (IS) 

fc£r>TjRtt*c;i)i<-e$s. »tf, *^T©KtaSPlc:3v»T©«lltaFvl8eoaitt& 

[0 0 3 1] «SIC, Sift* F viscous tt3?Sfc£©« A 

*£Ta*©tttt*L, tttas J0 [ftl4] 



P viscous = E ( L • la I - <v 4-(v 4 , 



I a | 



■) 



I a I 



-) 



(14) 



[0 0 3 2] Rhoj:9ici/T. 8tt3«xHiftttB2 

2K*V»T. i-^T(Oj(AMPir'PV>T (4) SCKiW 
v>T«*««-*F**»r. (3) 5$©«**3*frOT ,» 
fftftf. r«j *»«-r**Jt^MP©3*7cffi*<OK 

aw**-* en, cn*i 3 jfcTcjffiftx-* d 1 2 

(H2) tVX7*~' ?U>h*»B«2 3t::#*.S*X. 

ctiKJ:D7^— 77 hSE»««2 3*>e>ffr£7r:;*- 

v-3 >7*-^D 2 Atr=.^->>3 >-5*-^fP«»» 1 2 

[0 0 3 3] »»#65S«*K» 2 2 ft 1 WUMmn 
fc*TKA(fcS«*U&a¥JH?£*fr 
f*Ctfc^l3. T»j ±©f-^T©KAMP (0 3) 
KOl^TSSSlx-^D 1 fc£^<seSM£tft©«#**f? 

a*&£©s»*frfctf;i;-cs!6*<iK t^-^h 
>*ftfcfftS-r*. 

[oo3 4] -rntt>%a»*e5«nff»«2 2 1*. 0 6 

O^f^^S P 0 Kfcv>T3ftK;fitetl*»«ia^lB© 

aa*HJ&b&«. x^y^sp 1 te*j^Tiaw«_t© 
r«j Ba»±©i©*>^xa*a«i/. m<x?w7 

S P 2K*HTMjft*>yj^K»D#5tf*J^ 

a. b*#». emBfcXxV^SPSCfcUT (5) 40 

5Slc»-3l<>T«*aS PSMAfCfciAFipringS-**, 

xfy^sP4i:*w <7> «cs^v>Tt>y<5R 
J8rtfcJ;*#Fnlnge X^y^SPBIcfcVvr 

(11) a»C»^V»T»ft«±©t>v>©K«^K«fe«.* 
Fdh!ngefc#», Xfy^S P 6 fcfcHT (13) SCKS 
•^t->TB*Fgravity *jjt*. Xt^SP7I:*W 

(14) 3lcjr3»Tg4tfgftl::<fc*AFvlscoas 
». Xfy^SP8K*HT (4) 3£fc2£-3HT38D- 

>7;vj«K**lt&MPa»sw-*2iF«jft«>. x^t' 

(3) j£,\Z&-3^X*&m->7)\'&<D& CO 



»8©frU>tf«fc5ji»*. 
[0 0 3 6] *KLTB»J#a5»JWe«2 2tt3B^ 

> yjwUKo v>r©««ft©ft«tt«©«»ft*7 u 

*©*»«*ftftfAT=:jt-5/a >^"^D2 1 VXT 
=^-5/3>5 f ~^^'&U4K:B1ta5**. *©«*» 
#S5«ldM**2 ZttA^yfS P 1 OfcaV)Tf«T 

©■a-vy^rofflaMRTUfc^s^cowKtu, »jg 
a-9->y;v^cov»T©*#ffitsi©WfcA*. 

[0 0 3 6] EtTlHiaitbTffltSftJ:© Ufa H»±© 

t-^Tffl-a-^^jsifc-p^Tw^ifcftoaiattst©!** 

i oK*<r>THMeiie**t#6n»ctfcj:o^xy^s 
p i i»c»oTatt«^«4aHMftjaa^)B5E»7-r*. 

[0 0 3 7] C©£5fcUTW»^SWt*«*2 2tt 

imfltfttai*M©Mfcift»© tjkj ©«awaa«»T 
u ««raa©*s^a*»f&Ji:i¥fiwaa^m«i9i» 
-fstftteUDB-i-. *©»jwae (a) » (b) mt 
(O K»-r«fc5fc, *&«<*rawmfc*$v»T mi 

©fcKA©tt«j&i*tt. **&£©flBI*ft©Tlcjttl* 

lc»bT*c:<»:tcJ;0*&*v> (Ml )Otflfcttfc»<J; 

[0 0 3 8] $BLhB6 (A) . (B) RXf (C) (C* 

aaft-rnwr. a 7 (a) , (b> <o 

51c rsu ©«B©ft»ic,tt3r, arac-fttsiaag 

[0 0 3 9] H8&WH7©HEBW©»&. HKj 

©&««ioxi5B©»^jftteT3v>Tj|taan, rsu © 
[0 0 4 0] ±a©*jfcfc:«fcntf. H»©r=^-^a 



-481- 



9 

««»9l*lJICa'3Tlt KUTl*** .fc S IC bfcZl fc It* 
[0 0 4 1] 7=;*--S'3>«S&«s**-r* 

t0 0 4 2] ft*. ±Jfi©*«WK*^T«, «W*t* 

=*-V3>*jR*t*FLGttiiniciK&'3% r*-x 

[0 0 4 3] *fc±«©W»WK4JV»TH. 7=*--> 
3>a*»*FLGitt**#ibT, 2J*C7ctt (¥0 

RttJt&MP, fctfcSP, fc>^«>SgJB*»ne)4tfW-« 
[0044] 



(6) (MV4-3 0 2 06 1 

10 

ttgTi£<tiig^Bdfc«fe>Taiib»a«<o««&wiK-ta 

_^s*t3Ty=*-*3>*ttB»*«Mtt-«J;3fc 

a>i^ki,»&>|g^iga|af«At**uy=^-^3 
[BHalHWftMin 

[01] *58WK**7=*-*>3>S*-3'Ma»«<D 
10 -^«**-**7ny*0-c**. 

[02] 0107=*— ^a>5^4MUUK>INMi 

[033 #*^<O*x;V**?T8«0T»*. 
[04] **W*K>^x;U&7S-m«HT»«>. 

[B6] KxatiHi«*ia<D*7»Ji'**fw«HT*a. 
» [08] fias©r=>i-i'3>ffrii»i«**-rynyi» 

HffNDMO 

1. 11 r=*-i f3>fft*K«. 2 S»3Uft 

SB, 3 JB0«Jl j eU. 4 7=.*-3'3J'5 , - 

***y, 12 7n*-S'3>5 J -*#Jfc»P, 2 

i u. 22 «fwsiti**a 

tt, 2 3 7*-vy 



[01] 



[02] 



[04] 



2 N 



if 



pci }-MY s*-*§i&9 



2 



~/2 




-NT 



[08] 



pdi — di 



03 **lO%4C 
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(7) 
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-fl.fr 



B3 

(186) 



(A) 



ic» 




es6 knuaxkom 



1 



L < >H 



APT" 



r 



IB 



05 ««<Lf*«*a««l. 



[07] 



W at' 




